The present study investigated the influence of mouth rinsing a carbohydrate solution on self- 
1

INTRODUCTION 1
shuttle run test (Ramsbottom et al., 1988) . This information was used to determine five Three psychological scales; Perceived Activation Scale (FAS) (Svebak & Murgatroyd 1985) , 7 Feeling Scale (FS) (Hardy & Rejeski 1989 ) and Rating of Perceived Exertion Scale (RPE) 8 (Borg, 1982), were administered at rest and throughout exercise. Heart rate was recorded 9 every 5 s during the familiarisation and all experimental trials using short-range telemetry 10 (Polar Electro, UK).
11
Experimental Procedures
12
Study Design
13
The study employed a double blinded counter-balanced, cross-over design. Trials were 14 performed at the same time of day, separated by 1 week. The experimental solutions were 15 prepared and labelled by a non-affiliated research assistant. In the 24 h preceding each 16 experimental trial participants were asked to abstain from strenuous exercise, caffeine and 17 alcohol. On the morning of each trial participants were asked to consume a breakfast which 18 represented their usual match day meal 3 h before exercise.
19
Prior to both trials participants' body mass was recorded and their water bottles weighed.
20
Water intake was ad-libitum during the first 5 blocks of the LIST in the first experimental 21 trial. The volume ingested was then prescribed as the water intake during the second trial. All Investigators gave no other verbal instruction during the self-paced section, apart from when 7 to cease exercise. During the self-paced section of the LIST participants were video recorded. 
Carbohydrate Solutions and Procedure
14
The carbohydrate (CHO) solution was a 10% maltodextrin solution (MuscleTalk,
15
Northamptonshire, UK). The placebo (PLA) solution was water. In an attempt to disguise the This protocol resulted in the prescribed solutions being rinsed a total of 11 times during the 
RESULTS
17
Running performance 18 The self-selected distance covered and speed for each running occasion during the self-19 selected block 6 (75-90 min) of the LIST is shown in Table 2 . There was no trial order effect 20 for all performance measures between trials (P> 0.10, Table 2 ).
21
There were no differences in the sprint times between CHO and PLA trials F (2, 10), P = Heart rate and psychological scores for the Feeling Scale, Felt Arousal Scale and Ratings of 6 Perceived Exertion during exercise are shown in Table 3 . The mean volume of fluid 7 consumed during the first 5 blocks of the LIST was 1087 ± 207 ml (834 ml-1403 ml). There 8 was no difference in the percentage of body mass lost over the duration of 90 min between 9 trials 1.3 ± 0.5% (0.6-2.3%). The mean volume of expectorate for the PLA and CHO trials 10 was 23 ± 2 ml and 24 ± 1 ml, respectively. Thus the difference between the volume rinsed 11 and expectorated was 2 ± 2 ml in the PLA trial and 1 ± 1 ml in the CHO trial.
12
Detection of Rinse solution 13 Following the completion of the second experimental trial participants were asked two 14 questions. First, if they could distinguish between experimental solutions and second in 15 which of the two trials they believed they were mouth rinsing CHO. Out of the 11 players 16 none were able to distinguish between the two test solutions. However, when asked which 17 trial they believed they were mouth rinsing CHO, 6 players correctly identified the CHO 18 mouth rinse trial (i.e. more than would be predicted by chance). Of these six, only 2 had 19 better jogging and sprint performance in the CHO trial.
20
DISCUSSION
21
The main finding of this study was that mouth rinsing and expectorating a 10% maltodextrin (Table 2) .
11
The mechanism(s) by which mouth rinsing with a CHO solution increased jogging speed and 12 sprint performance during variable intensity running are unknown. A consequence of the 13 mouth rinse and expectorate procedure is the absence of substrate delivery to the systemic 14 circulation. Therefore, it is reasonable to speculate that the exposure of CHO to the oral 15 cavity had a "central" effect. In support of this hypothesis, it is known that humans have the 
5
These speculations are largely based on the hypothesis that mouth rinsing a CHO solution 6 offers the "promise" of incoming energy to the brain when liver and muscle glycogen stores 7 are reduced by exercise. However, this theory does not explain improvements in peak power, during exercise that involves a significant demand on endogenous CHO stores.
16
A limitation of the present study is that it is unknown whether a full familiarisation would 
Practical Implications
4
The ability to measure self-selected running at a range of intensities under laboratory 5 conditions is of relevance to team "stop-and-go" sports. Although, players are unlikely to 6 repeatedly rinse CHO during a match, the findings of the present study suggest that when 7 CHO solutions are ingested late in exercise, performance benefits may be gained before the 8 substrate reaches the systemic circulation. Several studies report that both elite and sub-elite 
13
In conclusion, mouth rinsing a 10% maltodextrin solution was associated with increased self- The study was designed by IR, GH, and VT; data were collected and analyzed by GH and IR, 7 data interpretation and manuscript preparation were undertaken by IR, CW and JC. All Table 1 . Physiological Characteristics of the soccer players (n=11, mean ± SD). 
